Recently, an advanced touch panel was propos ed. It has a simple mechanism and is very flexible. The panel number can be increased or decreased arbitrarily, and the shape can be arbitrarily changed such as curved surface as well as plane. It can be used for a wearable input device by being pasted to a body. An entire surface of any shape can be used for an input device. However, it is sensitive to noise because of the simple structure. For example, it is affected by skin effect, the change in capacitance, and environmental noise. For the reason, a lot of panels cannot be connected. The improvement method has been proposed. In the model, the precision is better than that of conventional model. However, this is only simulation result. 300. This is much more than that of conventional method.
Introduction
Recently, various methods have been employed as the input interface of electronic device, for example, key-switch, voice input device, motion device, and etc.
(1)(2) (3) . Touch screen is also one of them. The sensor detects the coordinates on the touched screen. Touch screen of a resistive overlay type is adopted as an input interface of the portable game machines recently. A capacitive touch screen is used for input device of smart phone. Now, it becomes popular. However, the shape is only plate. It cannot be changed to arbitrary shape. In addition, the number of panel cannot be increase easily. For the improvement, an advanced touch panel was proposed (4) . It has a simple mechanism and is very flexible. The panel number can be increased or decreased arbitrarily, and the shape can be arbitrarily changed such as curved surface as well as plane. It can be used for a wearable input device by being pasted to a
body. An entire surface of any shape can be used for as an input device. However, it is sensitive to noise because of the simple structure. For example, it is affected by skin effect, the change in capacitance, and environmental noise. For the reason, a lot of panels cannot be connected. The improvement method has been proposed (5) . In the model, the precision is better than that of conventional model. However, this is only simulation result. For practical use, it has the following problems. (2) Confirmation of the validity of proposed method in a real circuit. The maximum panel number is about 300. This is much more than that of conventional method. Thus, the flexible type touch panel switch can be used in practice. Figure 1 shows the block diagram and parts of circuit of proposed touch panel. Fig.1 (a) is the block diagram of entire device. It can be divided into two parts. One is detection part, and another is touch panel part. Fig.1 (b) shows the electric circuit of detection part, and Fig.1 (c) is that of touch panel part. (6) . As shown in Fig.1 (a), line number for connecting between panels is four. One line is reduced compared with conventional model. This is only one line reduction, but it will be useful. This is because that it corresponds to the cost reduction if many panels are used. Fig.1 (c) shows the circuit of panel part. This is divided into three parts. They are shown in Figure 2 . Fig.2 (a) displays the rectifying part. In this part, direct current 5V is generated from [100 kHz] clock. As understood from this figure, the circuit is simple. The parts number is small. By the use of this circuit, a DC line is eliminated in this model, although the conventional model needs the DC line (5) .
Proposed method
In Fig.2 Thus, the number of parts is smaller than that of conventional model as shown in Table 1 . The real circuit incorporating the above improvements is designed. The prototype is made for the test of our validity. The picture is shown in Figure 3 .
The circuit is designed by discrete electronic parts , so the size is large. However, it is easy to make IC of this circuit, so the size of circuit will be very small and it will be pasted on the surface of touch panel film in future. In this prototype, 20
touch panel films and 20 panel circuits are made. By the use of this, the experiment is practiced as follows.
3.
Experiment

Experiment to identify the positon of the touch panel
The validity of proposed model is confirmed by the prototype in Figure 3 . Here, Ratio is defined as follows (4) .
From the voltages Vr1 and Vr2 in Fig.4 , the current i1 and i2 are obtained. By substituting i1 and i2 into Equation (1), we get Ratio. Each Ratio of 20 panels is shown in Figure 5 . 
Verification of maximum panel connection number
The maximum panel connection number is verified in this chapter. By the use of the law of propagation of errors, the maximum error max  of this method is estimated. Equation (1) is a function of i1 and i2, so it is represented as Equation (2).
When i1 and i2 include error 1 i  and 2 i  , the ratio Ratioerr with error is represented as Equation (3).
By Taylor expansion of Equation (3), Equation (4) is obtained.
( 1 + ∆ 1 , 2 + Δ 2 ) = ( 1 , 2 )
From Equation (2), (3), and (4), the error  is represented as follows.
By replacing f(i1, i2) by Equation (1) (4) . It is enough in practical use.
Thus, the validity of our model is confirmed in this experiment.
Conclusions
Recently, a touch panel switch with the function of bending and addition was proposed. Since the precision was not enough, the improved model was also proposed. However, it has the following problems.
(1) Use of many number of electrical parts, and many number of connection lines. (2) Non-confirmation of the validity of the method in a real circuit.
In order to improve them, a new model has been proposed in this study. As the results, the followings are obtained.
(1) Decrement of the number of electrical parts and the number of connection lines. The proposed new circuit system is simple.
(2) Confirmation of the validity of proposed method in a real circuit.
The maximum panel number is about 300. This is much more than that of conventional method.
In future, we should improve the followings for practical use. 
